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Abs t rac t :  

GeoSAR i s  an  a i rborne,   in terferometr ic   Synthet ic   Aperture   Radar  (InSAR) system  for  
t e r r a i n  mapping, currently  under  development by a consortium  including NASA's Jet  
Propuls ion  Laboratory ( J P L ) ,  Calgis,   Inc. ,   and  the  California  Department of 
Conservation (CalDOC) with  funding  provided by the  Topographic  Engineering  Center 
(TEC)  of t h e  U . S .  Army Corps  of  Engineers  and  the  Defense Advanced Research  Projects  
Agency ( D A R P A ) .  The radar   s imultaneously maps swaths on bo th   s ides  of t h e   a i r c r a f t  
a t  two f r equenc ie s ,  X-Band and P-Band. For t h e  P-Band system,  data  i s  c o l l e c t e d   f o r  
two a c r o s s   t r a c k   i n t e r f e r o m e t r i c   b a s e l i n e s   a n d   a t   t h e   c r o s s e d   p o l a r i z a t i o n .  The 
a i r c r a f t   p o s i t i o n  and a t t i t u d e   a r e  measured  using two Honeywell Embedded GPS 
I n e r t i a l   N a v i g a t i o n   U n i t s  ( E G I )  and  an  Ashtech 212 GPS r e c e i v e r .  The mechanical 
o r i en ta t ion   and   pos i t i on  of the  antennas  are   act ively  measured  using a Laser 
Baseline  Metrology  System ( L B M S ) .  I n   t h e  GeoSAR motion  measurement  software,  these 
d a t a   a r e   o p t i m a l l !  
y combined wi th   da ta  from a nearby  ground  station  using  Ashtech PNAV s o f t w a r e   t o  
p roduce   t he   pos i t i on ,   o r i en ta t ion ,   and   base l ine   i n fo rma t ion   a r e   u sed   t o   p rocess   t he  
dua l   f requency   radar   da ta .  

P rope r   ca l ib ra t ion  of t h e  GeoSAR system is  e s s e n t i a l   t o   o b t a i n i n g   d i g i t a l   e l e v a t i o n  
models (DEMs)  wi th   the   requi red   sub-meter   l eve l   p lan imet r ic   and   ver t ica l   accurac ies .  
Cal ibra t ion   begins   wi th   the   de te rmina t ion  of t h e  yaw and p i t c h   b i a s e s   f o r   t h e  two 
E G I  u n i t s .  Common range   de lays   a re   de te rmined   for   each  mode, a l o n g   w i t h   d i f f e r e n t i a l  
t i m e  and  phase  delays  between  channels.  Because  the  antennas  are  measured by t h e  
LBMS, b a s e l i n e   c a l i b r a t i o n   c o n s i s t s   p r i m a r i l y  of measuring a c o n s t a n t   o f f s e t  between 
mechanica l   cen ter   and   the   e lec t r ica l   phase   cen ter  of the   an tennas .  A phase  screen,  
a n   o f f s e t   t o   t h e   i n t e r f e r o m e t r i c   p h a s e   d i f f e r e n c e  which i s  a func t ion  of abso lu t e  
phase,  i s  app l i ed   t o   t he   i n t e r f e romet r i c   da t a   t o   compensa te   fo r   mu l t ipa th   and  
leakage .   Cal ibra t ion   parameters   a re   ca lcu la ted   for   each  of t he   t en   p rocess ing  
modes, each of the  operat ional   bandwidths   (80  and 1 6 0  MHz), and   each   a i r c ra f t  
a l t i t u d e .  

I n   t h i s   t a l k  w e  w i l l  d i s c u s s   t h e   l a y o u t   c a l i b r a t i o n   s i t e s ,   t h e   s y n t h e s i s  of d a t a  
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from m u l t i p l e   f l i g h t s   t o  improve t h e   c a l i b r a t i o n ,  methods for   determing t i m e  and 
phase   de lays ,   and   techniques   for   de te rmining   rad iometr ic   and   po lar imet r ic  
q u a n t i t i e s .  We w i l l  de sc r ibe  how c a l i b r a t i o n   q u a n t i t i e s   a r e   i n c o r p o r a t e d   i n t o   t h e  
processor   and  pre-processor .  We w i l l  demonst ra te   our   t echniques   appl ied   to  GeoSAR 
data   and assess t h e   s t a b i l i t y   a n d   a c c u r a c y  of t h e   c a l i b r a t i o n .   T h i s  w i l l  be  compared 
t o   t h e  modeled  performance  determined from c a l i b r a t i n g   t h e   o u t p u t  of a p o i n t   t a r g e t  
s imula tor .  The d e t a i l s  of base l ine   de te rmina t ion   and   phase   sc reen   ca lcu la t ion   a re  
c o v e r e d   i n   r e l a t e d   t a l k s .  
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your   input  on t h e  web form.   This   abstract   has   been  regis tered  with number 1 2 3 .  
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dedica ted  web form  and  re-submit a new one. 
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